A new, sensitive fluorogenic substrate for papain based on the sequence of the cystatin inhibitory site.
We have designed and tested a new papain substrate with intramolecularly quenched fluorescence. It is based on a highly conserved sequence in all members of the cystatin superfamily that participates in the inhibition of cysteine proteinases. This substrate, O-aminobenzoyl (Abz)-QVVAGA-ethylenediamine-2-4-dinitrophenyl (EDDnp) is very sensitive to papain with a second-order rate constant kcat/Km of 3.1 10(7) M-1S-1. It is also efficiently hydrolyzed by cathepsin L, although the kcat/Km for this proteinase is about 60-fold lower than that for papain. This change is due to a decrease in kcat, the Km's are almost identical. This allows clear functional discrimination between these two proteinases, and may lead to the development of selective inhibitors for individual cysteine proteinases. Unlike most commonly used papain substrates, Abz-QVVAGA-EDDnp is not hydrolyzed by trypsin. The papain cleavage site was identified as the A-G bond by N-terminal amino acid sequencing. The use of sensitive and specific substrates such as the one described here will prove invaluable for investigating cysteine proteinase activities in parasite infections. The close interaction between papain or cathepsin L with Abz-QVVAGA-EDDnp is compared to that with cystatin inhibitors, which all include a QxVxG consensus segment in their structure.